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MINI-MESA AVALANCHE PHOTODIODES 



In an embodiment of the present invention, a way of achieving a localized p- 
contact region without using a p-diflusion is to etch a "mini-mesa". That is, the full 
structure is grown initially including the p+ contact, and then it is etched down to the low 
doped InAlAs contact layer. This defines a small localized p- contact region which 
controls the relevant capacitance area, thus resulting in a low capacitance, and a high 
speed APD. We have performed initial experiments with this structure and as predicted it 
had low capacitance and a high speed response comparable to the regular standard full 
mesa APD (see Figure 1). The advantage of this structure is that it is completely 
epitaxially grown initially and does not require any p diffusion. It should have better 
passivation characteristics than the fidl mesa since the electric field at the edges of the 
low bandgap InGaAs is substantially reduced fi-om that in the standard full mesa 
geometry. The stmcture can then be passivated with BCB as indicated below. 

In a fiirther embodiment of the present invention, a particularly advantageous 
approach to passivating this structure is to use wet oxidation of the AUnAs layers. The 
top p AlInAs layer can be oxidized down to the InGaAs or grading layer. At the same 
time the sides of the outer mesa can be oxidized to passivate it. It may be advantageous 
to oxidize the AlInAs so that there is a gradual interface between the unoxididized and 
oxidized AlhiAs. This will reduce the field at this interface leaduig to better passivation. 
In addition, it may be advantageous to combine this approach with proton or oxygen 
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implantation to additionally control tiie p+ charge layer and reduce the field at the edge of 
the outer mesa to further improve passivation. 
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